The Root

functioned for a short time they dry up and disappear, so that they
occur in only a short zone, which is called the root-hair zone.

Anchorage by root hairs. The close contact of the root hairs
with the soil particles is of advantage in more ways than simply
for absorbing water and minerals from the soil. The contact with
the soil particles is so close that when the root is pulled from the
soil either the hairs are broken off or the soil particles adhere to
the roots (Figs. 223, 224). This adhesion of the
hairs to the soil particles aids in anchoring the
plant in the ground. It is also of advantage in
that the part of the root which bears the root hairs
is firmly anchored, so that when the more apical
portion increases in length the root-hair zone is
held firmly in position and the tip is shoved forward.

Absorption of water. The cell wall of the root
hair is lined with a thin layer of protoplasm, within
which is a large vacuole that has sugar and other
substances dissolved in it. The protoplasm acts as
a semipermeable membrane around the vacuole,
while the plasma membrane which bounds the
cytoplasm is a semipermeable membrane around
the remainder of the protoplasm. The osmotic
pressure in the root hair is greater than that of
the surrounding soil water, and so water is drawn
from the soil into the root hair. Osmotic pressure
is also instrumental hi causing the movement of
water from cell to cell in the cortex of the root.

Passage of water through the cortex. When water passes into
a root hair, it goes from a solution with a low osmotic pressure to
one with a high osmotic pressure; when it passes from the paren-
chyma cells to the vessels, the reverse ia the case; hut the water
is frequently forced into the vessels under considerable pressure.
This is clearly shown in the bleeding, or exudation of water, from
the stems of many plants after the upper part of the plant has been
removed. The bleeding seems to be due to great turgidity and
high turgor pressure hi the parenchyma cells. When pressure
within the cells becomes sufficiently great, water and other sub-
stances to which the protoplasm is permeable appear to be forced

FIG. 223. Seed,
ling of radish,
showing root
hairs grown
hi moist air.
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